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COMPLETE SPECIFICATION 

Means for Conveying Pulpy or Plastic Materials 



L Friedrich Wilhelm Schwing, a Ger- 
man Citizen, of 424, Dorstenerstrasse, 
Wanne-Eickel. Germany, do hereby declare 
the invention, for which I pray that a patent 
5may be granted to me, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following state- 
ment: — 

The present invention relates to pneumatic 
10 conveying equipment for the distribution of 
mortar and concrete from a feeder gener- 
ally referred to as a batch pressure feeder 
through a pipe line to the site where the 
material is to be used. 
15 in the case of mortar this method of con- 
veying the material presents no difficulties 
because mortar is always of a pulpy and 
plastic consistency. However, in the case of 
concrete the particular composition of the 
20 stock and its frequently considerable stiff- 
ness call for special arrangements to ensure 
that the generally funnel-shaped pressure 
vessel is satisfactorily cleared and the mate- 
rial, properly conveyed through the pipe. 
2^ Moreover, in known types of equipment, 
.* the steep angle required before a stiff stock 
; will slip necessitates the provision erf pres- 
j sure feeders of considerable structural height, 
1 a factor which causes difficulties in the prac- 
sptical employment of such equipment apart 
) from greatly increasing its cost 

The present invention permits pressure 
feeders of normal and even of somewhat re- 
duced structural height to be employed for 
35 reliably and economicaUy conveying even 
stiff concrete mixtures irrespective of the 
manner in which the charge is withdrawn. At 
the same time the present invention elim- 
inates choking as well as blow-through in 
40 the pressure vessel or the pipe line, which 
result in a discontinuous and jerky delivery 
of the material at the receiver end of the 
pipe — a factor which may cause excessive 
mechanical loading and the disruption of 
45 shuttering if, as is ususdly the case, the stock 
[Price 3/6] 



is directly placed into the moulds. The in- 
vention also permits concrete of varying con- 
sistency, that is to say semi-liquid stock as 
wen as stock of the consistency of humid 
earth to be conveyed with a minimum con- 50 
sumption of air over any reasonable dis- 
tances and gradients without impairing the 
uniformity in the rate of flow and the homo- 
geneity of the mixture. 

In conventional equipment of the kind re- 55 
ferried to above the stock loaded into the 
feeder, which levels out to form a flat sur- 
face, is expelled by means of compressed air 
afteri the feeder, vessel has been sealed. The 
S?i u I* 5 ** 011 <* th e charge in the feeder 60 
wffl be displaced first but the remaining por- 
tions adjacent the watts are liable to be fric- 
tonaUy retained. As a result the air, after 
having cleared the central portion of the 
charge from the feeder can escape into the 65 
conveying pipe line without entraining the 
thick coat of stock that stfll hangs on the 
walls. The air therefore fails to empty the 
feeder effectively. 

It is one of the features of the present in- 70 
venbon that it overcomes this defect by dis- 
posing in the centre of the feeder a stream- 
lined or like body in such manner as to leave 
an adequate annular space between the sur- 
face of the said body and the walls of the 75 
feeder and thereby to force the compressed 
air into this contracting annular channel 
where it can expel the stock with increasing 
speed into and then through the conveying 
pipe line. 80 

According to another feature of the pre- 
sent invention, apart from the compressed 
air introduced at the head and the foot of the 
vessel, the removal of the stock adhering to 
the feeder walls is further assisted by the 85 
provision of equidistantly and peripherany 
distributed nozzles which direct jets of air 
mto the feeder in a preferably downward 
direction. 

These nozzles are arranged more particu- 90 
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lady at points inside the feeder and near its 
discharge end where choking is likely to 
occur. Moreover, with a view to the pre- 
vention of blow-through it is an advantage 
5 to cover the entry orifices of the air induc- 
tion pipes with baffle plates. The provision 
of additional air entry points of appropriate 
disposition and design also permits the oper- 
ation of the equipment to be adapted within 

10 practical limits to the type of concrete that 
is to be handled as well as to the gradients 
and distances over which the material is to 
be conveyed, merely by controlling the pres- 
"sure and hence the volume of air delivered 

15 to the equipment. 

Another possibility which falls within the 
scope of the present invention for ensuring 
the complete removal of the charge from the 
feeder by the introduction of additional air 

20 consists in equipping the inside of the pres- 
sure vessel with a sleeve of rubber or some 
similarly elastic or readily deformaWe mate- 
rial for the reception of the stock. 
The material (concrete) loaded into the 

25 feeder stretches the elastic sleeve and pushes 
it against the inside walls. When the charge 
has been cleared from the feeder by com- 
pressed air the elastic sleeve tends to resume 
Its original shape. The resumption of its 

SO shape by the sleeve will depend upon the 
rate at which internal pressure diminishes 
and therefore may be assisted by suitably 
controlling the volume of air delivered. To 
accelerate this effect compressed air may be 

35 introduced between the feeder wall and the 
sleeve. The two air spaces inside and out- 
side the sleeve may be supplied in parallel 
from a common air supply pipe and a valve 
and a balanced pressure created on both sides 

40 of the sleeve. Alternatively, the compressed 
air may be introduced first into the space 
between the sleeve and the wall and thence 
into die interior, a check valve being adapted 
adjustably to maintain a higher pressure out- 

45 side the sleeve than in its interior. Differ- 
ential pressures may also be created by suit- 
ably tapping a common main air supply 
pipe. 

The subject matter of the present inven- 

50 tion further includes a novel form of con- 
struction of the pipe line which conveys the 
material from the batch pressure feeder as 
well as of the receiver equipment at the dis- 
tant end of the line. This novel form of 

55 construction which requires a smaller over- 
all consumption of air though its volume per 
unit of time is increased, is particularly 
adapted to the conditions created by the 
novel manner of feeding by compressed air 

60 and assists in maintaining the uniformity of 
the rate of travel and discharge of a thor- 
oughly de-aerated stock. 

The present invention creates the neces- 
sary conditions which are prerequisite to per- 

65 mitting the air that has been introduced to 



escape again at a uniform rate. 

Details and further features of the present 
invention will be described with reference to 
a number of illustrative examples shown in 
the accompanying drawings, although it will 70 
be readily understood that the invention is 
not intended to be limited in any way to the 
examples that are about to be described. The 
scope of the invention includes many other 
possible forms of construction as well as 75 
variations and modifications thereof. 

In the drawings: — 

Fig. 1 is a vertical section through a batch 
pressure feeder equipped with a flow deflec- 
tor accor ling to the invention; 80 

Fig. 2 represents a similar feeder equipped 
with additional air entry ducts; 

Fig. 3 is a detail of the feeder shown in 
Fig. 2, in vertical section; 

Fig. 4 illustrates an alternative possibility 85 
of introducing compressed air to eliminate 
choking; 

Fig- 5 is a form of construction shown on 
an enlarged scale of a flange with nozzles for 
the introduction of additional air, 90 

Fig. 6 is a modified form of construction 
of the feeder; 

Fig. 7 is a form of construction as shown 
in Fig. 6 with a central air induction pipe and 
jet cap; 95 

Figs. 8 and 9 are alternative forms of con- 
struction of the jet cap; 

Fig. 10 is a form of construction of the 
conveyor pipe line: 

Fig. 11 is an alternative form of construe- 100 
tion of a pressure feeder to operate in con- 
junction with the pipe shown in Fig. 10; 

Fig. 12 is a section of the conveyor pipe; 

Figs. 13 to 15 are sections of various forms 
of construction of conveyor pipes; 105 

Fig. 16 is another form of construction of 
the conveyor pipe; 

Figs. 17 to 19 are a side view, top view, 
and longitudinal section respectively of a 
preferred form of construction of the re- no 
ceiver; and 

Figs. 20 and 21 are a diagram and section 
of yet another form of construction of a re- 
ceiver for the deliver^' of concrete from the 
conveying pipe line. us 

In Fig. 1 the compressed air induction pipe 
is shown at I, 2 is the cover, and 2' the body 
of the pressure feeder, whereas 3 is the outlet 
duct. Disposed in the lower, funnel-shaped, 
section of the pressure feeder is the deflec- 120 
tor body 4 which has the shape of a double 
cone and forces the stock outwards into th 
annular channel as the compressed air enter- 
ing through the induction pipe 1 forces it 
downwards. 125 

In Fig. 2 the customary air induction at the 
head of the feeder is shown at 5. with a fur- 
ther induction pipe 6 blowing air into the 
outlet duct at the lower end of the feeder in 
a manner already known. According to the 130 



779,479 



3 



invention a circular air duct 7 encircles the 
feeder at the point where its tapering section 
adjoins its upper cylindrical portion. This 
circular duct communicates with the interior 
5 through a number of orifices disposed equi- 
distantly around the periphery of the walls. 
These orifices as well as the inlet opening 
for the induction pipe 6 are protected by 
traps 8 which prevent the concrete from en- 

lOtering and plugging the holes. The traps 
also ensure a better circumferential distri- 
bution of the compressed air and they fur- 

" ther deflect the air mainly in the downward 
direction. 

15 An air induction pipe 9 equipped with a 
non-return valve discharges in a manner 
already well known into the outlet duct 3 of 
the feeder. The feeder head can be closed 
by means of an airtight bell 10. According 

20 to the invention the latter is also equipped 
with a circular duct 11 which discharges 
compressed air through a number of orifices 
12 into the annular gap between the bell and 
the adjacent sealing edge of the pressure ves- 

25 sel. This arrangement allows any concrete 
that may have adhered to the sealing sur- 
faces after a charge has been introduced into 
the feeder to be blown off so that the vessel 
may be closed without time being wasted by 

30 first having to wipe the sealing surfaces of 
the airtight joint 

The air induction pipes are equipped with 
control cocks 14, 15, 16, which allow the 
volume of air introduced through any of the 

35 air inlet openings to be adjusted as may be 
desired. 17 indicates the control cock for 
regulating the blower device on the bell 10, 
whereas 18 is the control cock for the air in- 
let 9 at the foot of the feeder into the outlet 

40 duct 3, and 19 is the main cock in the main 
induction pipe 20 for turning the air on and 
off. 

In the form of construction of the pressure 
feeder shown in Fig. 4 special arrangements 

45 are made for the prevention of clogging at 
those points of the vessel where this is most 
likely to occur. These consist in the provi- 
sion of further air inlet pipes or nozzle assem- 
blies. To prevent the possibility of blow- 

50 through due to the force of the air jets the 
entry openings of these air inlets are shielded 
by baffle plates which prevent the jets from 
producing this unwanted effect. 
A special air induction pipe 21 enters the 

55 pressure vessel and passes through the cen- 
tral deflector body 4 to the junction of the 
discharge duct where choking is most likely 
to occur. This induction pipe which feeds 
air continuously when the conveyor system 

60 is in operation or whenever the discharge 
duct becomes blocked receives its air directly 
via the control valve 22 and the pipe may 
conveniently serve to support the central de- 
flector body as well. 

65 A baffle plate 23 is also provided opposite 



the main air induction into the upper half 
of the vessel. 

The detail shown in Fig. 5 is a section <t 
through a nozzle assembly 24 disposed in a 
flange forming an annular duct from which 70 
air is blown through a number of orifices dis- 
tributed around the inner periphery of the 
vessel, the air jets impinging on an elastic . 
collar-shaped blind 25 one edge of which is 
secured beneath the feed hopper for charg- 75 
ing the pressure vessel. This blind which 
acts as a sealing ring at the same time pre- 
vents the orifices from being obstructed by 
the stock inside the vessel and it also deflects 
the air streams in a favourable direction for 80 
the propulsion of the stock. If the distances 
over which the stock must be conveyed are 
considerable, similar blower flanges may be 
provided in the conveyor pipe line. 

Figs. 6 to 9 illustrate a special form of 85 
construction of the central air induction pipe 
21 through the deflector body. 

In this form of construction the outlet 
opening of the air induction pipe, which may, 
if desired, also be used in equipment which 90 
lacks the central deflecting body 4, is fitted 
with a jet cap 31 which causes the airstream 
to emerge in the form of a fan. As shown 
in Fig. 7 this cap may take the form of a 
curved perf orated plate with diverging holes 95 
which direct a plurality of divergent air jets 
on to the stock. 

An alternative form of construction of the 
jet cap is illustrated in Fig. 8. Here the end 
of the induction pipe 21 carries an elastic 100 
plate, made, for instance, of rubber. The 
plate is provided with slots of suitable shape, 
for instance, of T-section, which are forced 
apart by the pressure of the impinging air 
and lik ewise produce a plurality of diverging 105 
airstreams. 

In Fig. 9 the jet cap over the outlet open- 
ing of the induction pipe 21 consists of a 
cone-shaped body which may be created by 
drawing the centre of a previously flat plate 110 
into the mouth of the pipe so that it assumes 
the shape of a cup. Of course, the cap might 
be originally made to have the desired shape. 
The airstream will then force its way out 
between the edge of the mouth of the pipe 115 
and the outside surface of the cup to pro- 
duce a hollow, umbrella-shaped, air jet as 
indicated in the drawing by the arrows. 

The two forms of construction shown in 
Figs. 8 and 9 also act as non-return valves 120 
which prevent concrete from forcing its way 
into the induction pipe before the air pres- 
sure has been turned on. 

Fig. 10 shows half sections of two further 
forms of construction of a pressure feeder 125 
according to the invention, which in addition 
to various incidental advantages offers the 
further material advantage of ensuring a very 
efficient and even discharge of the stock. 
This result is achieved by equipping the in- ISO 
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tenor of the vessel with a somewhat funnel- 
shaped sleeve 35 made of an elastic mate- 
rial, preferably rubber, which at its lower ex- 
tremity contracts approximately to the dia- 
5 meter of the outlet duct When the vessel is 
loaded with concrete the sleeve expands and, 
as shown at 36, more or less flattens itself 
against the inner wall of the pressure vessel. 
When air is introduced on the one hand 
10 inside the sleeve and on the other hand into 
the space between the sleeve and the walls 
and the level of the concrete inside the vessel 
begins to sink, the sleeve tends to bulge in- 
wards as indicated by the dotted lines at 37 
15 and 38, the bulge gradually extending in the 
downward direction. The result of this is 
that any adhering quantities of concrete are 
thrown off and propelled into the conveyor 
pipe. The use of such sleeves which consti- 
tute an essential feature of the present in- 
vention eliminates the basic necessity of giv- 
ing the pressure vessel the conventional 
tapering shape and permits its design to be 
dictated solely by considerations of holding 
25 capacity. An example of such a volumetri- 
cally improved form of construction is indi- 
cated in Fig. 10 at 2". The illustrated shape 
of a pressure feeder permits its structural 
height to be reduced without affecting capa- 
30 city, a factor of considerable importance to 
the practical user. 

A further feature of the pressure vessel 
illustrated in Fig. 10 is the novel construc- 
tion of the airtight seal for the cover (bell 
35 cap) which permits flexible tubing to be dis- 
pensed with which is otherwise necessary for 
making a connection between the blower 
pipe and the movable bell, inasmuch as a 
fixed blower pipe is now built into the vessel. 
40 The annular duct formed between the foot 
of the hopper and the wall 39 feeds air to 
the blower holes 40 and the air jets from 
these blower holes blow any scraps of con- 
crete from the sealing surfaces between the 
45 bell 10 and the edge of the pressure vessel. 
The collar 42 round the edge of the vessel is 
splayed out by the rising bell 10 and scrapes 
off any residual pieces of concrete that may 
have stuck to the bell since the charging op- 
50 eration was completed. 

The seal itself is created by the bell be- 
ing tightly wedged into the collar by the air 
pressure inside*" The inner edge of the flange 
43 limits the upward movement of the bell. 
55 Fig. 11 illustrates a further possibility 
within the scope of the present invention of 
effecting the complete discharge of the mate- 
rial from the pressure feeder 2'. According 
to this form of construction a plurality of 
60 nozzles 44 is disposed inside the vessel. These 
nozzles are supplied with compressed air 
through a pipe ring 45 controlled by a stop 
cock 14. The nozzles inject axial and tan- 
gential air jets into the pressure vessel and 
65 clear the walls of any material that may be 



adhering thereto. 

Owing to the friction between the concrete 
and the wall of the conveyor pipe, which is 
greater in the lower half than in the upper 
half of the pip*?. the upper portion of the 70 
originally continuous concrete plug will be 
forced along at g renter speed than the lower 
portion, a factor which is likely to impair the 
uniformity cf the mixture and may possibly 
lead to segregation of the components. 75 

These troubles am be eliminated by the 
application of a further feature of the present 
invention, embodiments of which are illus- 
trated in Figs. 12 to 16. 

According to Fig. 12 the pipe line may be 80 
given a profiled section causing the concrete 
plug to revolve. Opposite sides 33 of the 
pipe are flattened, the flat sectors twisting 
around the conveyor pipe in the form of a 
helix. In other words, sections of the pipe 85 
line separated by a quarter convolution of 
the flattened sides will appear as shown in 
Figs. 13 and 14. 

Alternatively, and as shown in Fig. 15, the 
same effect as that produced by the flattening 90 
of the pipe section may be achieved by im- 
pressing helical grooves or flutings 34 into 
the pipe walls. Naturally, several such 
helices may be comointly arranged on one 
pipe. 95 

To facilitate the laying of the conveying 
pipes their ends may be of circular section 
as shown but it is quite possible to arrange 
for the helical surfaces to be continuous from 
one length of pipe to the next. TOO 

Another possibility of guarding against 
segregation of the concrete mixture by an 
application of the principle of changing the 
direction of propulsion is illustrated in Fig. 
16 which shows how one or several pipe 105 
lengths may consist of two bends arranged 
in such manner that their straight ends arc 
parallel so that the general direction of pro- 
pulsion remains the same. It is preferred to 
design these bend sections in such a way that 110 
the lateral displacement of the pipe axis is 
equal to about three limes the pipe diameter 
so that, on the one hand, blow-through which 
might occur if the displacement were too 
small is prevented and. on the other hand. 115 
the deviations from the general direction of 
the conveying pipe line are not excessive. 

Figs. 17 to 19 are n side view, section and 
plan, respectively of a preferred form of con- 
struction of the receiver at the delivery end 120 
of the pipe line 26. The arrangement as 
illustrated allows the larger quantities of air 
introduced when using a pressure feeder ac- 
cording to the present invention to escape 
continuously so as to ensure an even delivery 125 
of the stock. The material is discharged into 
the receiver through the enlarged end^ section 
27 where it is parted into two streams by a 
wedge-shaped body 29 in the de-aerating 
shaft 28 of the receiver. The two streams 130 
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re-unite at the same speed and emerge 
through the delivery opening 30. It will be 
readily seen that this form of construction 
permits the occluded air to escape effectively 
5 through the de-aerating shaft 28. 31 indi- 
cates a cover which closes the upper air exit 
The customary devices for attaching chutes 
and like means for distributing the material 
are not shown in the drawing. 

10 Figs. 20 and 21 show an alternative and 
particularly advantageous form of construe 
Uon which ensures an even and continuous 
delivery of the concrete at the end of the 
conveying pipe. In these illustrations the 

15 conveyor pipe is indicated by 46. The lower 
half of the pipe is undercut at 47 to enable 
the air occluded in and behind the concrete 
plug to make an early escape. The stock 
itself continues to move forward solidly but 

20 its speed is retarded by a liner 49. for in- 
stance, of rubber on the floor of the tubular 
jacket 48 into which the conveyor pipe dis- 
charges the material. If the braking effect 
of the liner should be insufficient, the stock 

25 is further effectively braked by a yielding 
baffle consisting, for instance, of rubber 
plates 50 which ensure that the stock is de- 
livered smoothly and at much reduced speed 
through the delivery opening 51. 

30 The air escapes at the opposite end of the 
jacket 48 through a vent 52 after changing 
direction several times, any entrained par- 
ticles of concrete being returned to the main 
stream by sliding down the surfaces 53. 

85 The present invention must not be under- 
stood as being limited to the simultaneous or 
conjoint use of all the various features that 
have been described, each individual feature 
offering its own particular advantage for the 

40 purpose of realising the principles which 
underlie the present invention. 
What I claim is : — 

1. Pneumatic equipment for conveying 
pulpy or plastic materials and more partial- 

451arly concrete from a batch pressure feeder 
through a conveying rape line to the point of 
consumption characterised by the provision 
within the circular section pressure vessel of 
a substantially concentric deflecting body so 

50 disposed as to leave a gap between the said 
deflecting body and the pressure vessel wall 
whereby the propulsive effect of the com- 
pressed air upon the charge within the pres- 
sure vessel is confined to the said flnnijfo r 

55 gap. 

2. Pneumatic equipment as claimed in 
Claim 1 in which the conformation of the de- 
flecting body is such as to favour the smooth 
flow of the charge and may be embodied, for 

60 instance, in a double cone the upper portion 
of which deflects the material towards the 
walls of the pressure vessel. 

3. Pneumatic equipment as claimed in 
Claims 1 and 2 comprising in addition to the 

65 conventional air induction orifices at the 



head and foot of the pressure vessel a circu- 
lar duct around the central region of the pres- 
sure vessel, from which compressed air can 
be blown into the pressure vessel through a 
plurality of openings which are preferably 70 
distributed around the circumference of the 
pressure vessel wall. 

4. Pneumatic equipment as claimed in 
Claim 3 in which compressed air is intro- 
duced into the upper portion of the pressure 75 
vessel through several preferably equidis- 
tantly arranged nozzles which produce axi- 
ally and tangentially directed air jets. 

5. Pneumatic equipment as claimed in 
Claims 1 to 3 characterised by the provision 80 
of additional air induction ports which dis- 
charge compressed air into the pressure ves- 
sel in those zones wherein choking is likely 
to occur. 

6. Pneumatic equipment as claimed in 85 
Claims 1 to 5 comprising an air induction 
pipe which discharges compressed air into 
the lower exit opening of the pressure vessel 
and which may be so disposed as to pass 
centrally through the deflector body. go 

7. Pneumatic equipment as claimed in 
Claim 6 in which the discharge end of the 
said air induction pipe is provided with a 
cap which divides the airstream into a plur- 
ality of divergent air jets or into an umbrella- 95 
shaped jet 

8. Pneumatic equipment as claimed in 
Claim 7 in which the cap is embodied in a 
flat or curved plate with diverging air exit 
openings. ~ 100 

9. Pneumatic equipment as claimed in 
Claim 7 in which the cap consists of an elas- 
tically yielding body provided with slits the 
said body being stretched into a bulbous 
shape by the impinging airstream so as to ex- 105 
pand the otherwise closed slits. 

10. Pneumatic equipment as claimed in 
Claim 7 in which the cap consists of an elas- 
tic cone-shaped body whereby a circular slit 

is formed between the outer surface of the 110 
said body and the edge of the induction pipe 
outlet. 

11. Pneumatic equipment as claimed in 
Claims 1 to 10 characterised by the provi- 
sion of preferably elastic traps over the air 115 
inlet orifices inside the pressure vessel, the 
said traps incidentally serving to deflect the 
airstream in a downward direction. 

12. Modification of the pneumatic equip- 
ment claimed in Claims 1 to 11 in which the 120 
pressure vessel is partly or wholly lined with 

a rubber or similarly elastic or deformable 
sleeve for the reception of the charge, the 
said sleeve being capable of deformation by 
the introduction of a pressure medium be- 125 
tween the walls of the pressure vessel and the 
sleeve. 

13. Pneumatic equipment as claimed in 
Claim 12 comprising a pressure vessel of sub- 
stantially cylindrical shape with only its ex- 180 
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treme lower section tapering slightly. 

14. Pneumatic equipment as claimed in 
Claims i to 1J cnaraciensea in that in the 
region of toe cover tne opening tor loading 
5 tne pressure vessel is enciraea oy a ring pipe 
from wnicn compressea air can be oiown 
tnrough a numoer ot channels through the 
annuiar gap between tne cover and tne seal- 
ing eoge ot tne pressure vesseL 

10 rneumatic equipment as claimed in 
Claims l to 14 in wnicu the blow holes for 
cleaning the sealing surfaces between the 
feea nopper and the pressure vessel are dis- 
posed in tne cover ot the pressure vesseL 

15 10. .Pneumatic equipment as claimed in 
Claim IS in which tne means of sealing the 
opening ior loaamg tne vessel are embodied 
in a collar which also serves to dislodge any 
remnants of the charge still adhering to the 

20 sealing surfaces. 

17. Pneumatic equipment as claimed in 
Claims 1 to 16 in which the conveying pipe 
line connected with the pressure vessel con- 
sists partly or wholly of pipe lengths having 

25 a profile which causes the conveyed material 
to rotate. 

18. Pneumatic equipment as claimed in 
Claim 17 in which the pipe lengths concerned 
are provided with helical flattened surfaces 

30 or flutings. 



19. Pneumatic equipment as claimed in 
Claims 1 to 16 in which the conveying pipe 
line comprises bends, and preferably double 
bends, to maintain the uniformity of the con- 
veyed material. 36 

20. Pneumatic equipment as claimed in 
Claims 1 to 19 in which the receiver at the 
end of the conveying pipe line comprises a 
deflecting body which parts and deflects the 
material issuing from tlie pipe and facilitates 40 
the de-aeration of the same. 

21. Pneumatic equipment as claimed in 
Claims 1 to 20 in which the conveying pipe 
iine discharges into un enlarger receiver tube. 

22. Pneumatic equipment as claimed in 45 
Claims 1 to 21 in wiiich the receiver end of 
the conveying pipe line is undercut and in- 
serted into a tubular jacket which comprises 
elastic bailie plates and wherein the con- 
veyed material is de-aerated, the air escap- 50 
ing upwardly after several changes and re- 
versals of direction. 

23. Pneumatic equipment for conveying 
pulpy or plastic materials constructed and 
arranged substantially as herein described 55 
with reference to the accompanying draw- 
ings. 

J. Y. & G. W. JOHNSON, 
47, Lincoln's Inn Fields, London, W.C.2, 
Chartered Patent Agents. 



Printed for Her Majesty's Stationery Office by Wickes & Andrews, Ltd., E.C4. 684/2.— 1957. 
Published at the Patent Office, 25, Southampton Buildings, London, W.C.2, from which copies 

may be obtained. 



779479 COMPLETE SPECIFICATION 
5 SHEETS This drawing is a reproduction of 
the 0r, *' n |{ |8 £y j° ^uced scale 





Fig. 7 



mmsm 



Fig. 8 




31 





779479 COMPLETE SPECIFICATION 
5 SHEETS Thf* drawing is a reproduction c 
the Original on a reduced seal 
Sheets 2 & 4 




Fig. 10 



779479 COMPLETE SPECIFICATION 
5 SHEETS This drawing is a reproduction i 
the Original on a reduced scai 
Sheets 3 & 5 



Fig. 17 Fig. 18 




Fig. 21 



